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The purpose of this study was to identify and explore factors (science
participation and experience, academic preparation and science achievement,
persons, and socio-personal) which influence African American college students'
choice of science as a career.
Three hypotheses were tested using Analysis of Variance, regression
analysis, and Pearson r:
Hoj: There are no significant relationships between science
career choice influences, (science participation and
experience, academic preparation and science
achievement, significant others, and socio-personal
experiences) and selected demographic variables
(classification, gender or GPA) of African American
college students.
Ho2: There are no significant differences between factors
which influence African American students at HBCUs
to choose science as a career and factors which
influence African American students at predominantly
white universities to choose science as a career.
Ho3: There are no significant differences between factors
which influence African American graduate students
and factors which influence African American
undergraduates to choose careers in science.
A researcher-developed questionnaire was used to collect data from 163
African American students at 15 HBCUs and 16 non-HBCUs. Students rated
science interest, science attitudes, science motivation, and the value of being
successful and creative as influential factors in their choice of science as a career.
Mathematics and science ability and skills, quality of science instruction, class
environment, involvement of other students, and parents were also cited as
influential factors.
Findings and conclusions suggested that affective factors significantly impact
African American college students' choice of science as a career. Among the
study recommendations are the following: (1) pre-college science teachers and
counselors should promote the involvement of African American parents in their
children's career explorations and stress the importance of parental encourage
ment; and (2) non-HBCU graduate programs in science and engineering for
African American students should provide experiences that encompass students'
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Scientists are among the most needed professionals in our workplace for the
21st century. There is a shortage of scientists in all areas, and there is a particular
shortage of African Americans choosing science as careers. In our society, science
as a career choice not only represents a culmination of choices or development of
opportunity, it also signifies the beginning of a major contribution to society. An
individual's decision to choose a particular career is a function or result of the
interaction of numerous factors. Career choice is an outgrowth of cultural,
societal and educational influences. African Americans have not chosen science as
a career at a level commensurate with their choices of other careers. This has
resulted in a significant under-representation of African Americans in science
areas. The purpose of this study, therefore, was to identify and explore factors
which influence African Americans' choice of science as a career.
Rationale
As the 20th century draws to a close, the need for scientists will continue to
be particularly acute. According to the National Science Foundation (NSF), there
is a predicted shortage of 400,000 scientists by 2006 (Styron 1991), and the
number of jobs for scientists and engineers should grow at about two times the
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rate of jobs in other areas (Pool 1990). This increasing demand is the good news,
but the issue is in the supply; where will all these scientists and engineers come
from? Current trends suggest that they will not come from minority populations.
Those who are trained and ready should find excellent opportunities awaiting
them. Especially important will be the development of talents of minorities, in
particular African Americans. This is not an option but a necessity; the need is
not eventual; it is immediate. In science, there is a shortage of professionals in all
areas, and there is a particular shortage of African Americans choosing science as
careers.
Social demographics point out the problem of the predicted workforce of
the 21st century. From 1985-2000 only 15 percent of the net new entrants to the
workforce will be women, minorities and immigrants (Pool 1990). Blacks and
Hispanics will account for nearly 50 percent of the school age population, and 68
percent of women and minorities will be workers by the year 2000. But these
groups historically do not enter the scientific or engineering profession to the same
extent as white males (Healy 1992).
The demographics of the college-age population combined with estimates of
the percentage of students who will pursue careers in science and engineering
indicate significant shortfalls between supply and demand for the next several
decades. Among college students interested in the sciences and engineering only
15 percent of entering freshmen planned to major in the natural sciences or
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engineering in 1988 compared with about 20 percent 20 years earlier (U.S. Senate
1990).
Currently, blacks and Hispanics make up 20 percent of the college age
population; they will make up 25 percent by 1996 and 33 percent by 2010
(Atkinson 1990). If these projections are realized and the decline of minorities
choosing science careers maintained, there will be a shortage of scientists which
will have a major impact on our nation's economic growth, international
competitiveness and national security.
The National Science Foundation reported in 1990 that the number of
college degrees in science over the past decade had declined and all efforts to
increase the participation of women and underrepresented groups appear to have
had minimal if any effect (Klapper 1991).
According to the 1980 Census, by the year 2000 one of every three
Americans will be a member of a minority group (Griffin 1990). The relatively
small number of minorities pursuing careers in science, mathematics and
engineering and other high tech fields has been well documented over many years,
and there is an increasing concern about the level of minority under-
representation in science careers.
More specifically, blacks comprise 12 percent of the general population in
the U.S., only two (2) percent of the nation's scientists and engineers, and only
five (5) percent of the baccalaureate degrees in science and engineering are
awarded to blacks (Anderson 1990). Hispanics and blacks hold only 2 percent of
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the science and engineering Ph.D.s, and overall minority enrollment in science and
engineering programs is declining. Some 1,400 engineering faculty positions are
vacant, and the percentage of new Ph.D. graduates in science and engineering who
will continue to teach at Universities has declined 20 percent over the past 20
years.
Not only are blacks prominent among the minorities that are under
represented, it is predicted that in 30 years, blacks will trail other ethnic groups.
Among whites, Hispanics, Asians, and American Indians the smallest number of
science professionals will be for blacks and the greatest increase in this profession
among minorities will be among Asians and American Indians, black scientists will
also trail Hispanics.
Research predicted a decrease in doctoral degrees among both whites and
blacks; it was noted, however, that the decrease among blacks will be greater than
four times that of as whites (Chubin 1989).
This growing underrepresentation of African Americans in science and the
importance of understanding factors which influence African Americans to choose
science as a career render this a critical area for study.
Evolution of the Problem
Currently, there is much interest among educators and the scientific
community in providing experiences which motivate and prepare African
Americans to enter science related careers in the 21st century. As a high school
science teacher, the researcher wants to understand what factors influence
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students to choose careers in science. Numerous discussions with students
majoring in science who had credentials similar to those who were interested but
who had not chosen science as a career highlighted this desire. In an era when
science and technology are considered vital to the nation's economy, the
researcher noticed the decline both in student majors in science and students
choosing science as a career. She also observed that students have become
increasingly alienated from science courses. Traditionally the scientific pool has
excluded minorities from becoming successful scientists and engineers, but the
nation is aware of this brain drain and has not taken the proper steps to eliminate
this problem. Therefore, as an educator, the researcher began this study in an
effort to become better prepared to address this problem for the school system in
which she works.
Statement of Problem
The problem of this study was to determine major factors that influence
African American college students to choose careers in science. To provide
direction and focus for the study, the following research questions were posed:
Research Question 1
Are science career choice influences for African American students
related to classification, gender or GPA?
Research Question 2
Which factors influence African American students at HBCUs in
comparison to African American students at predominantly white
colleges and universities to choose careers in science?
Research Question 3
What factors influence graduate African American students to choose
careers in science and engineering in relationship to factors that
influence undergraduate students to choose careers in science and
engineering?
Research Question 4
Among African American college students who do choose science
careers, which factors are most highly rated from those listed below?
a. science participation and experience
b. academic preparation and science achievement
c. significant others (persons)
d. socio-personal experiences
In order to fulfill the purposes of this study, several hypotheses were
established:
Ho1: There are no significant relationships between science
career choice influences, (science participation and
experience, academic preparation and science
achievement, significant others, and socio-personal
experiences) and selected demographic variables
(classification, gender or GPA) of African American
college students.
Ho2: There are no significant differences between factors
which influence African American students at HBCUs
to choose science as a career and factors which
influence African American students at predominantly
white universities to choose science as a career.
Ho3: There are no significant differences between factors
which influence African American graduate students
and factors which influence African American
undergraduates to choose careers in science.
Significance of the Study
The significance of the study lies in its potential to provide data that will
assist science educators and scientists in developing programs to address specific
needs of African-American youth and to help increase awareness of the factors,
internal and external, cognitive and affective, which influence these youth.
This research will also provide data for counselors and teachers to enhance
nurturing of students who are interested in science careers. Data reported will
also be accessible to directors of special science programs for African American
students.
Limitations
Limitations which were recognized in the design of the study included the
following:
1. The sample was not randomly selected on each of the campuses in this
study; rather, subjects were included on the basis of their willingness to
respond to the questionnaire.
2. The optimal number of subjects from each stratum (HBCU regions,
white institutions, graduate and undergraduate students) were not
attained.
Delimitations
Generalizations drawn from this study must be viewed in light of the
following delimitation:
The sample group includes African American undergraduate and
graduate students attending either HBCUs or predominantly white
institutions; all were majoring in science or science-related areas and
had identified science as a career choice. The majority of the
students (91 percent) were undergraduates at HBCUs in the
Southeastern region of the United States.
Definition of Terms
For the purpose of this study, the following terms are defined operationally.
Academic preparation: Academic preparation is the result of the
comprehension and application of scientific experiences. Academic
preparation determines ones readiness for challenging scientific careers.
Counseling, career information, courses taken, the class environment,
instructional time and instructional quality are key factors for
determining academic readiness for careers in science and engineering.
Persons: Persons include all significant others that may stimulate a person
to choose a science career. Parents, scientists, math and science
teachers in high school and in college serve as mentors or role models
for students interested in science.
Science achievements: Scientific achievements include successful
attainment in science in high school and in college, that might influence
students to choose science careers. This success may be attributed to
awards and recognitions, career information and counseling, the class
environment, the instructional time and the quality of instruction at
both the high school and college level.
Science career: Science careers are professional preparation in
biological, chemical or physical sciences. Careers in science include
engineering, health or medical science, computer science, physics and
chemistry.
Science participation and experience: Science participation and experience
are characterized by involvement in science activities and programs at
school and in the community. Such involvement includes math and
science skills, high school and college GPA, math and science courses
taken in high school and in college, science fair participation, college
research projects, summer jobs, attendance at science conferences,
seminars or conventions, membership in science honor societies, clubs
and other organizations, reading of scientific journals, and visiting
scientific exhibits, museums and labs.
Socio-personal: Socio-personal factors include relationships with other
people or participation with them in scientific activities; the capacity of
the individual to adapt to social conditions and human contact so as to
influence persons to select science-related careers. Science interests,
attitudes commitment, abilities in science and math. The home
environment, values, media influence, finances and family income are
components of this factor.
CHAPTER 2
REVIEW OF THE LITERATURE
Introduction
The initial chapter was concerned with introducing the study concepts and
documenting the need for this study. This research was an investigation of the
factors that influence African American college students to choose careers in
science.
This chapter provides a review of a representative selection of pertinent
related literature over a period of fifteen years. The review is organized around
the variables in this study in order to present findings from major studies on
factors influencing African American college students' choice of science as a
career. Participation and experience, academic preparation, science achievements,
the influence of persons and socio-personal factors involved in choosing a career
in science and engineering were all factors which guided the review. These major
sources were consulted in the literature search:
1. ERIC (dissertation abstracts)
2. Science, math and technology journals:





Technology Review (1988, 1987)
Journal of Chemical Education (1980)
3. Science education journals:
The Chronicle of Higher Education (1992)
Journal Research in Mathematics Education (1984)
Journal of College Student Development (1989)
4. Reports from federally sponsored science programs for minorities:
Higher education for science and engineering. Office of Technology
Assessment Congressional Board of 101st Congress (1987, 1989)
National Science Foundation. Fostering change in science education
(1990)
Proceedings of the National Research Council Workshop on
Minorities (1986a; 1986b)
U. S. Senate. Shortage of Engineers and Scientists Subcommittee
on Commerce Science and Transportation (1990)
Commission on Professionals in Science and Technology for the
Office of Technology Assessment (1989)
5. Black professional journals (professional and popular):
Journal of Negro Education (1977, 1990)
The Black Collegian (1991)
The review of literature is reported in three sections. The first section
focuses on the levels of participation of African Americans in science programs
and activities. Section two identifies special programs and efforts to promote
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minority choices of science and engineering as careers, and section three presents
studies on science career choice among African Americans.
Level of Participation of African American Students in Science and Engineering
In 1986, the annual survey of American college freshmen conducted as part
of the Institutional Research Program, found declining interest among those
surveyed in pursuing careers in science and engineering. The National Science
Board reported for the period 1973-83 the number of undergraduate science
majors fell by 15 percent, and the number of baccalaureate degrees awarded
between 1960-1980 in science and engineering managed to just barely keep pace
with the increase in the proportion of 22 year olds in the general population
during this period (Fullilove 1987). The picture for minority students was even
bleaker. They comprised an ever-dwindling proportion of students. The
performance of U.S. students in science in 1987 had improved over that reported
in 1983 but was well below that attained in 1970 when the first international study
was undertaken (Fullilove 1987).
One-third of all baccalaureates awarded to blacks are awarded by HBCUs,
although they enroll less than 20 percent of black undergraduates. The HBCUs
are particularly productive of students in the natural sciences, granting one-half of
the mathematics B.S. degrees and 40 percent of the biological sciences and
physical sciences B.S. degrees earned by blacks in the United States. In 1987,
however, only six of the HBCUs offered full engineering curricula. In 1983-84,
13
they awarded 19 percent of engineering baccalaureates earned by blacks (Table
1).
TABLE 1
Baccalaureates Awarded to Black Students at

























Includes history, archaeology, and cultural studies.
NOTE: In the south (where all HBCUs are located), 59 percent of all bachelor
degrees awarded to blacks are from HBCUs as are 61 percent of science and
engineering bachelor degrees.
Reliable data on degrees granted to minority students at predominantly minority
institutions are difficult to secure. That is one reason for the age of the data
presented here. This is OTA's best estimate based on data from the U. S.
Department of Education. In recent years, more blacks have been enrolling in
non-HBCUs; however, their retention rates are still higher at HBCUs.
KEY: HBCUs = historically black colleges and universities
S/E = science/engineering
SOURCE: OTA calculations (Chubin 1989)
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Some argue that the best investment in minority talent is where that talent
is concentrated - HBCUs. However, fewer black college students are attending
HBCUs. Some universities are attempting to develop a supportive social and
academic environment for blacks within their mostly white campuses.
The educational experiences of minorities differ extensively from each
other and from those of the majority. Progress, nonetheless, is evident for
minorities. During the past 15 years, a number of special programs have been
developed to stimulate and support the interest of the African American student
in science. Over the last decade, scores on pre-college assessments of math and
science scores have increased much more sharply for blacks than for the majority
group. In addition, Scholastic Aptitude Test (SAT) math scores of African
American students have been increasing. Differing rates of participation in math
and science education in elementary and secondary schools are partially reflected
in scores on academic tests (Chubin 1989).
Progress by minorities in science and engineering (S/E) education has not
been as great at the postsecondary level. Science and engineering degree
production has fallen off for blacks but increased for Asian and Hispanics. In
1977, blacks accounted for 5.9 percent of S/E bachelor degrees awarded, while
Asian's represented 1.9 percent and Hispanics 2.8 percent. In 1987, the share of
these degrees granted to blacks had fallen to 5.5 percent; Asians and Hispanics
had increased 4.8 and 3.8, respectively. The number of doctorates awarded to
black U.S. citizens has also declined over the last decade. The number of
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Hispanic U.S. citizens earning doctorates has increased appreciably (National
Science Foundation [NSF] 1990).
In 1987, college freshmen self-reported GPAs showed a large variance
between blacks and whites. Less than half as many black freshmen as white in
this class had a GPA in the "A" range - 12 percent for blacks versus 29 percent for
whites. Thirty-one (31) percent of the blacks reported a "B" level as compared to
13 percent of whites (NSF 1990).
The subcommittee on Science, Technology and Space (U. S. Senate 1990)
noted that many students have an original interest in the sciences; but this interest
seems to be lost at various stages in the pre-college years for women and
minorities.
Special Programs and Efforts
Extensive efforts have been undertaken to strengthen instruction in science.
For nearly three decades, the federal government and private industry have
sponsored and supported out-of-school science enrichment programs for
minorities. Summer institutes on innovative instructional strategies and hands-on
activities and projects have been conducted. Students have been matched with
science mentors for motivation and for nurturing. Studies have documented the
efforts of several programs and efforts.
The Argonne National Laboratory Apprenticeship Program is an exemplary
special program designed to influence African American students' awareness of
science choice of science and engineering as career fields. The Summer Research
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Apprenticeship Program was mandated by the federal government in 1979 to
increase the number of minorities pursuing careers in science and engineering. A
follow-up study of the students who completed the summer 1980 and summer
1981 programs was undertaken to determine whether these students were enrolled
in science curricula in college with the intention of pursuing a career in science or
engineering. It was found that this program influenced their choices of majoring
in science (Smith 1987).
The NSF funded the Institute for Chemical Education at the University of
Wisconsin (Madison) in an effort to help funnel an increasing number of blacks
and Hispanics into the science and engineering professions. Under the leadership
of Donna Shalala, the University launched efforts to double its number of minority
undergraduates over the next five years, created 150 new financial aid packages
for low-income students, raised $4 million in endowments to increase scholarships
and another $4 million for new minority graduate and professional fellowships,
and hired 70 new minority faculty members and promoted another 125 (Madison
Plan) (McBay 1989).
The federal government extensively supports HBCUs, through general
institutional support and research-related programs that target HBCU faculty,
students, and departments. Other federal programs target minority students and
faculty in all institutions. Institutional support such as Title III of the Higher
Education Act, insofar as it reduces tuition, helps bring college within the reach of
lower-income students (Chubin 1989).
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Most agencies target HBCUs in their regular programs and have a range of
special HBCU programs (research funding and collaborative research, faculty
enhancement, student internships, guest lectures, equipment access and donations,
institutional development funding) in response to Presidential Executive Orders.
At some agencies, these programs are gathered under one umbrella program, such
as the Environmental Protection Agency's (EPA) Minority Institutions Assistance
Program or the Department of Defense's (DoD) Historically Black Colleges
(HBC) Council. The National Science Foundation, the U. S. Department of
Agriculture, the National Institutes of Health, the U. S. Department of Energy,
Health and Human Services and the National Aeronautics and Space
Administration, have impressive records for providing programs for minorities.
Several prototypes and intervention programs have been offered in the
Atlanta University Center for students who are interested in science careers.
Students in grades three to pre-freshmen, undergraduate and graduate, are
involved. Over the years, more than 21 different programs to promote minority
students' interest and achievement in science and engineering have been provided
(FAX received from Special Programs, Clark Atlanta University 1994).
Data suggest that these experiences impact the number of baccalaureate
degrees in science and engineering. Mentoring, effective counseling and science
intervention programs are also present in several state colleges and universities
(Fullilove 1987). A list of major federal science and engineering education
programs for HBCUs and minority students is included in Appendix A.
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The California Minority Engineering Program (MEP) has dramatically
improved the retention of black and Hispanic students in engineering majors in
California public universities and colleges. Not only are MEP students much more
likely to stay with engineering than are minority students not in MEP, but they
even outperform majority engineering students. MEP began at one institution in
1973. In 1982, the state funded the expansion of MEP to most other California
university campuses. In 1986-87, about 2,500 students were in MEP.
Crucial elements of MEP - and crucial to most intervention programs are:
• peer support, tutoring and community building among minority
students;
• academic support through science and mathematics workshops;
and
• professional and personal support through participation in
student organizations, summer jobs/internships and career
awareness activities.
The founder of MEP, Raymond B. Landis, emphasizes the particular
importance of helping students through the freshman year, usually the most
difficult phase of academic and social adjustment for minorities. His relatively
low-cost programs include in-depth, formal university and academic orientation,
clustering MEP students in the same classes so they can work together on the
same assignments, upper-class mentors, and a 24-hour student study center.
Regular classes are supplemented with both pre-freshmen bridge programs and
workshops. MEP also facilitates employment and career development through
summer jobs, internships, and career presentations (Chubin 1989).
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The University of South Carolina has the largest percentage (14 percent) of
black students of any major, predominantly white campus in the United States.
The University has not only successfully recruited, but more importantly, has
retained and graduates black students. Although entering blacks had lower SAT
scores and predicted grade point average, the retention and graduation rates for
black students entering in 1976-78 actually exceeded the rates for white students.
This contrasts starkly with the national average, where blacks are twice as likely to
drop out. While there is no surefire recipe for success in higher education, the
reasons for this uncommon occurrence at this one university are instructive.
• student involvement, including holding leadership positions in
campus organizations;
• black faculty serving as advisors to organizations in which black
students participate;
• housing arrangements that put blacks together on campus; and
• a "critical mass" of black students, 2,500 in this case, ensuring
the opportunity for a good social life.
A poll of black students yielded the following reasons, in order of their
importance, for the University's high black student retention rates:
1. individual perseverance;
2. family pressure and support
3. helpful black students;
4. helpful black faculty and staff; and
5. special programs and the superior quality of black student
academic preparation (Chubin 1989).
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A supportive campus environment and institutional commitment to
minorities are particularly important for helping minorities graduate. Special
support programs can substantially reduce attrition for blacks and Hispanics in
engineering. Most programs have a strong campus base, but depend on
government and private funds as well as university support (Richardson 1987).
State University of New York (SUNY) offers special programs designed to
interest secondary school and undergraduate students in science careers. The
University sponsors research symposia, provides assistance to students interested
in pursuing research projects and provides access to special university research
resources (Paldy 1992/1993).
The Minority Introduction to Engineering (MITE) program encourages
high school students to enter and stay in engineering. MITE students gain
confidence in science and engineering, are more likely to change their high school
curriculum to prepare for college and technical majors, and are more likely to
enter and stay in science and engineering majors in college than their peers.
Funding for MITE, like most other such programs, comes primarily from large
corporations and corporate foundations.
MITE students are exposed to a college environment and "real" engineering
in summer university-based programs. Each summer about 1,000 to 3,000 MITE
students spend one to eight weeks in programs at various engineering institutions.
The typical program is two weeks, and the typical student is a black male between
junior and senior year in high school. The students tend to be high achievers,
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college and engineering-oriented, and from a privileged socioeconomic and
education background. Program content varies widely, as does the makeup of
student groups.
Student alumni report favorable changes in high school courses, plans for
college (70 to 80 percent apply) and planned major (70 to 90 percent
engineering), impressions of the MITE program, and the impact of the program
on their college and field decisions. MITE participants have a much lower first-
year attrition rate than other minority engineering students.
Several five-year follow-up studies all bear positive news on college
attendance, major, job, post-graduation plans, financial aid, and the impact of the
MITE program. Almost all ex-MITE students are in college; most are in science
or engineering majors, and many plan graduate study.
The MITE programs at MIT, Tuskegee and Howard Universities are
designed for top minority high school junior and senior students interested in
math, physics, or biochemistry to prepare them for college. These programs
expose students to hands-on science, they have the opportunity to meet potential
role models, and are provided friendly processes for making the transition to
college. Dr. Shirley McBay (1989), who is Dean of Student Affairs at MIT and
Director of the Quality Education for Minorities Project, believes that these
elements are critical to success in science and engineering fields. She also stated
that this type of intervention should occur as early as possible with African
American youth (McBay 1989).
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Xavier University in New Orleans has been very successful in educating
African Americans in the health professions (dentistry, pharmacy, medical school,
nursing, medical technology and other mainline health professions). The program
was developed over a period of 17 years by a small group of dedicated science
and mathematics faculty members. This supportive atmosphere ensures a smooth
entry into Xavier for the freshman. The entry-level science and mathematics
courses are designed to lay a solid foundation upon which students can build.
This modified approach (new/better ways of teaching) to entry level courses is
more effective than traditional approaches. Beyond the sophomore year, Xavier's
science and math courses are purposely more conventional in order to ensure that
the student can perform at a competitive level. Research opportunities also exist
for upper-class students.
As a result of this positive intervention, Xavier ranks second to Howard
University in placing African Americans in medical schools in the United States.
Fifty-nine (59) percent of the premedical students in the program gain entry into
medical school (Carmichael 1991). This type of enrichment program will greatly
benefit aspiring African American students no matter what college they choose to
attend, and is worth conducting for the nation's sake (Chubin 1989).
Studies on Students' Science Career Choice
Numerous studies on career choice have been conducted. This section
covered studies conducted over the last decade.
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Mondrinos (1984) studied 688 male and female students at Rutgers
University who were science majors. The study was a four-year longitudinal study
which focused on science majors. Variables examined included aptitudes, attitudes
and high school and college achievement. The study showed that the freshman
GPA was important, that chemistry proved to be the most important of all college
variables influencing success, and that math did not present itself as a
discriminating variable.
The Apprenticeship program at Argonne National Laboratory in Dlinois
involved 72 sophomore students. A follow-up study (63 students) determined that
45 former participants were enrolled in science curricula in college pursuing
science careers and 18 were not. The summer research apprenticeship program
was reported to be challenging and inspirational, and the program provided the
students with new ways of looking at science and ways in which scientists attack
problems. The program gave students exposure to resources not found in high
schools and provided the students with opportunities to do creative work. The
summer research apprenticeship program encouraged minority students to pursue
careers in science and engineering by increasing their interest in science, and
encouraging them to take additional math and science courses while in high
school. A solid academic program in high school prepared them for scientific
majors in college. The summer research apprenticeship program was mandated
by the federal government in 1979 in order to increase the number of minorities
pursuing careers in science and engineering (Smith 1987).
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Alec's (1993) research findings concerning science majors and career
choices were that a strong relationship existed between high academic self image
and the pursuit of science related careers. The subjects studied in 1992 perceived
themselves as smart and high achievers. They thought highly of their abilities in
science. The subjects rated science as being highly relevant to their lives. Non
science majors in this research sample also had a very high academic self image
and perceived science as a relevant influence in their lives. The critical filter for
pursuing a science career was found to be mathematics. Alec used an instrument
called the Science Career Predictor Scale and found that teacher/counselor
encouragement was one of eight variables thought to be involved in science career
choices. Scores on standardized tests measuring math and science achievement
were used as indicators of participation patterns. Students who took fewer years
of course work in math generally scored lower on exams measuring mathematical
knowledge. Scores on these exams reflected a variety of factors including social,
demographic and economic characteristics. There was evidence linking student
performance on standardized tests to family income.
In 1992, Oh Jallim's study of gender differences in patterns of changing
college majors revealed that gender difference was evident in examining students'
choices of major field by SAT mathematics and verbal scores. The SAT
mathematics score was a significant factor in predicting the likelihood of men
staying in the preliminary field of engineering but not in predicting the likelihood
of women staying in the same field.
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According to a study of twelfth grade females, the following is a list of
variables having the most influence on science, math and engineering (SME)
career expectations:
1. student interest in SME (grade 10)
2. student gender
3. positive attitudes toward science and math
4. science achievement in grade 10
5. advanced math classes
6. parent expectations
7. high educational expectations (Brown 1993, 26)
Personal values, personality characteristics and work orientation did not
contribute importantly to the prediction of the selection of a career in math and
science. Parental values were found to be related to career selection. Results
showed that the ABC's minority students have succeeded in identifying and
mastering the personal enablers for choosing careers in mathematics and science
to the same degree as their non minority counterparts. The positive experiences
role models and mentors were instrumental in heightening their sense of self-
perceived ability, they enrolled in more advanced courses and developed a more
positive self perception of the math and science curriculum. These interventions
proved to be successful for the majority of these students (Griffin 1990).
Watson's (1986) analysis of selected factors influencing students in
Colorado to choose science careers included teacher influence as a predictor of
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interest in science related careers. Jacobowitz's (1980) study on science career
preferences of black students suggested educational interventions to channel more
blacks into science careers. Two hundred sixty one (261) eighth graders in public
junior high in North Carolina had the opportunity to learn science from
involvement and the application of the content. Interventions of this nature gave
students the opportunity to develop awareness of the link between school
achievement and science careers. This study also suggested a link between science
achievement and science careers. High achievers are encouraged and are more
likely to pursue science careers when compared to average achievers.
To meet the challenges and the broad needs of today's society, it seems
necessary to shift program goals, objectives, and practices from the continuing
emphasis on academic preparation for science careers. In addition to preparing
some students for science careers, it seems appropriate to give all of the students
the opportunity not only to learn science content but also for involvement in the
application of this content to the resolution of social and societal problems
(Jacobowitz 1980).
Socioeconomic background is important in the selection of science and
science related careers. Both males and females show a tendency to regard
science and science careers as important. Bateman's (1990) study on career
directions of elite science oriented adolescent females examined the loss of
valuable human resources and the disparities in the sciences and concluded that
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socio-economic background was more influential in steering males away from
pursuing degrees in science.
The reform of the American educational system, especially in the area of
science education, will require a thorough examination of non curricula external
factors (cultural attitudes, public expectations, politics and the upheavals that
come with the introduction of new technology affecting science education (white
and Klappan 1992). There are numerous suggestions that social factors based on
race, gender, and ethnic background may either promote or interfere with science
education. Undoubtedly these factors play a significant role in race and gender
differences in achievement and decisions to pursue science (Oakes 1990).
Jeffee conducted an analysis of reasons for science career choice between
males and females at Washington University. The instrument used listed the
following perspectives: (1) Hedonic; (2) Ethical; (3) Prudential; and (4) Propriety.
The subcategories included: (1) social; (2) intellectual; (3) esthetics; and
(4) spiritual. Data showed that women and men differed very little in terms of the
measured variables. However, social and ethical concerns were evident in more
women's than men's reasons for science - career choice. Women identified
institutional characteristics of science as reasons for women to leave more
frequently than men. Lack of female role models and mentors in science were
also cited as factors for leaving science careers. These factors that limited white
females in science careers are also evident among all African Americans pursuing
a career in science (Jeffee 1993).
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Johnson and Jackson's Ford Foundation sponsored studies (1983, 1987)
investigated the incidence of career choices among A Better Chance (ABC)
graduates, with particular emphasis on factors affecting the choice or rejection of
careers in science and mathematics. These studies documented that relatively few
blacks, Hispanic and American Indian students take advantage of high level high
school courses in mathematics and science. They reported that this was a major
reason for the low proportions of these groups found among college majors in
both math and science.
The role of several factors, including personal interest, insufficiency of
career information, the nature of guidance and counseling services, family support,
social support and availability of role models in science and mathematics-related
fields that influence science career choice was documented in the studies of ABC
graduates by Johnson and Jackson (1987).
The level of parents' education and expectations are factors in determining
if African Americans choose careers in science. The level is somewhat lower for
blacks than whites, although the differences are narrower among their fathers.
Less than one-third black and white college freshmen reported that their mothers
were high school graduates. Sixteen (16) percent black and 23 percent for whites
indicated that their mothers held a college degree. Thirty-two (32) percent of the
black fathers were high school graduates and 14 percent held college degrees. For
whites 22 percent of the fathers were high school graduates and 25 percent of the
father's held college degrees (NFS 1990).
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Black income concentrated at lower levels than that for whites. Only 12
percent of white parents' income was less than $20,000.00 annually, while roughly
38 percent of the black freshmen families were in this income range. Twenty (20)
percent of black famines and 44 percent of whites' household income were in
excess of $50,000.00 a year. Because of these factors, a larger share of blacks
than whites was concerned about financing their education (NFS 1990).
Trippi and Cheatham's (1989) research assessed the effects of counseling
on black students' on a predominantly white campus. Two hundred twelve (212)
black freshmen entering the Pennsylvania Sate University in the fall of 1985 had
one or more contacts with counseling staff members for special academic support.
The data analysis showed the effects for black freshmen to be beneficial. The
incidence of in-person contacts suggests strong working relationships among staff
and students should be established early, maintained and be on-going.
Maddox's (1990) research on "Developing Graduate School Awareness for
Engineering and Science" identified the following factors necessary to increase





He concluded that black students majoring in science and engineering need
opportunities to interact and develop personal perspectives toward technology.
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According to Gerardi (1990), academic self-concept is a significant
predictor of academic success among minority students in programs of engineering
technology. Ninety eight (98) freshmen engineering students were a part of the
study at City University of New York (CUNY): fifty seven (57) percent African
American, 38 percent Hispanic, five percent Asian, and four percent Euro-
American. Each student completed the Bookover Self Concept of Ability Scale
(SCA) for assessing self concept. The SCA proved to be a better indicator of
success than were cognitive predictors (GPA, assessment in math and reading)
among minorities. The implications of this study could be used for the selection
of students and the development of programs to promote academic success for
minorities, thereby incorporating the minority student population into the
academic mainstream and into careers that traditionally require advanced
professional degrees.
Sixty eight (68) African American students at the University of Kansas
completed questionnaires (Fundamental Interpersonal Relations Orientation
Behavior Scale) in a study of successful black students in a predominantly white
environment. These participants had a broad range of academic interests. Data
showed that successful black students express and want affection more than white
students (Steward, Jackson and Jackson 1990).
Hood (1992) examined the academic and non-cognitive factors affecting the
retention of black men (freshmen) at a predominantly white university. The
students had a wide range of college majors. Data suggested that GPA carries
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more weight for retention of African American men at a white university. Non-
cognitive and the traditional pre-college variables (ACT scores, high school rank)
had little or no effect on this ethnic/gender subgroup at this university.
Kobrak (1992) reported that black institutions were infused with
commitment to individualized instruction, an emphasis on the fundamentals, a
dedication to educate, and faith in what the learning process could achieve. He
concluded that teaching strategies must accommodate the strengths and
weaknesses of the more diversely prepared learner. A relationship must exist
between faculty member and student for success of minorities majoring in science
and engineering.
A longitudinal study was done of black and white male and female students
at the University of Maryland at College Park from fall 1981 and fall 1982
entering classes during their first year of college. Persistence for four years was
compared by sex, race, living status and SAT group. The data showed that
residence hall living may help focus on greater persistence of black students at
predominantly white colleges in all areas of matriculation (Galicki and McEwen
1989).
Pearson (1990) emphasized the role of the science teacher in her study.
Her findings suggested strongly that the science teachers must be effective in
promoting scientific literacy. They must be well prepared in their science subject
areas and must have a firm understanding of the nature of the learner and of
science.
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Dawkins (1989) proposed a model using longitudinal survey research on
Virginia high school participants to assess the impact of individual and family
background factors, educational plans, and social/psychological factors on the
maintenance of plans for professional careers among blacks entering early
adulthood. Data showed a relationship between ability, socioeconomic status, sex,
parents' education, parents' aspirations for child, educational plans and
professional career expectations.
Summary
Many reasons have been promulgated for the failure of minorities, and
especially African Americans, to pursue careers in science in great numbers. The
level of U. S. students majoring in science has decreased in general over the years,
and lack of progress is especially evident among minorities. Only five (5) percent
of the baccalaureate degrees in science and engineering are awarded to blacks
(Anderson 1990), and Hispanics and blacks hold only two (2) percent of the
science and engineering Ph.D.s (Anderson 1990).
The literature surveyed in this study indicated programs promoting
minorities' pursuits in science and engineering grew rapidly over the last fifteen
years. Common attributes of these programs include mentoring, faculty support
and tutoring. Most of the programs were directed toward promising high school
students.
The research studies reviewed identified numerous factors which influence
science career choices. Among these are:
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1. innate aptitude toward science;
2. career interest and aspirations;
3. experiences in and out of school;
4. combined influence of family support, friends and teachers-role
models;
5. social and cultural support;
6. academic preparation and achievement in high school course work
(GPA, math and science course work);
7. sufficiency of career information;
8. guidance and counseling service;
9. financial support;
10. intervention programs;
11. institutional setting and nurturing;
12. high quality instruction and laboratory facilities;
13. strong academic support from faculty and students; and
14. professional apprenticeships as researchers, teaching assistants or co
op access.
CHAPTER 3
RESEARCH DESIGN AND METHODOLOGY
Overview
The problem of this study was to determine major factors that influence
African American college students to choose careers in science. These factors
were selected based on literature reports and expert opinions.
1. science participation and experience
2. academic preparation and science achievements
3. persons
4. socio-personal
The subjects in this study consisted of 193 respondents from 15 HBCUs
and 16 predominantly white colleges and universities.
The following hypotheses were tested:
Ho^ There are no significant relationships between science
career choice influences, (science participation and
experience, academic preparation and science
achievement, significant others, and socio-personal
experiences) and selected demographic variables
(classification, gender or GPA) of African American
college students.
Ho2: There are no significant differences between factors
which influence African American students at HBCUs
to choose science as a career and factors which
influence African American students at predominantly
white universities to choose science as a career.
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Ho3: There are no significant differences between factors
which influence African American graduate students
and factors which influence African American
undergraduates to choose careers in science.
Additionally, four research questions guided the study:
Research Question 1
Are science career choice influences for African American students
related to classification, gender or GPA?
Research Question 2
Which factors influence African American students at HBCUs in
comparison to African American students at predominantly white
colleges and universities to choose careers in science?
Research Question 3
What factors influence graduate African American students to choose
careers in science and engineering in relationship to factors that
influence undergraduate students to choose careers in science and
engineering?
Research Question 4
Among African American college students who do choose science
careers, which factors are most highly rated from those listed below?
a. science participation and experience
b. academic preparation and science achievement
c. significant others (persons)
d. socio-personal experiences
Research Method
The descriptive survey research method was utilized to conduct this study.
The survey focused on relevant people (African American college students) in
several sites. Data were collected using a researcher-developed survey instrument
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which took shape as a series of statements followed by a four-point scale that
ranged from "great" to "not at all." The target population consisted of 193 college
students (104 males and 89 females) from private and public HBCUs and from
predominantly white colleges and universities (Appendix B). Questionnaires were
returned from students in fifteen states and the District of Columbia.
Inferential statistics were used to test the hypotheses. Multistatistical data
collection methods were used to draw on a combination of findings for the four
factors. An analysis of variance and the "F" ratio of the significance of the factors
were also computed. Step wise multiple regression analysis was also applied to
these data. General demographic information on students was analyzed using
descriptive statistics.
Data Collection Procedures
Questionnaires were mailed to specific contact persons at each institution
who distributed the instruments to students who chose to complete them. After
follow-up telephone calls and written contact, 89 (46 percent) females and 104 (54
percent) males (freshmen, sophomores, juniors, seniors and graduate students)
returned the questionnaires over a period of two months. The selection process
for this group was influenced by personal acquaintance or recommendation by a
science teacher. The returned questionnaires were coded and categorized by
demographic information (college, gender, college major - science and non-
science, college classification and GPA. Codes and calculation of respondents'
responses to the four factors and their subcategories were recorded on coding
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sheets, transferred to the computer and analyzed using a variety of statistical
methods for comparison and evaluation.
Data Analysis Procedure
Ho^ There are no significant relationships between science
career choice influences, (science participation and
experience, academic preparation and science
achievement, significant others, and socio-personal
experiences) and selected demographic variables
(classification, gender or GPA) of African American
college students.
Research Question 1
Are science career choice influences for African American students
related to classification, gender or GPA?
The Pearson r correlation and a step-wise regression analysis was used to
determine the relationships between the variables.
Ho2: There are no significant differences between factors
which influence African American students at HBCUs
to choose science as a career and factors which
influence African American students at predominantly
white universities to choose science as a career.
Research Question 2
Which factors influence African American students at HBCUs in
comparison to African American students at predominantly white
colleges and universities to choose careers in science?
Descriptive statistics (frequencies and percentages) were calculated for
students at HBCUs and non HBCUs and for type of major by gender at HBCUs.
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Ho3: There are no significant differences between factors
which influence African American graduate students
and factors which influence African American
undergraduates to choose careers in science.
Research Question 3
What factors influence graduate African American students to choose
careers in science and engineering in relationship to factors that
influence undergraduate students to choose careers in science and
engineering?
An analysis of variance was run and "F" ratio of significance was calculated
from the data to determine significant differences among factors influencing
graduates and undergraduates.
Research Question 4
Among African American college students who do choose science
careers, which factors are most highly rated from those listed below?
a. science participation and experience
b. academic preparation and science achievement
c. significant others (persons)
d. socio-personal experiences
Descriptive statistics were calculated for data on the four factors and sub-
factors (mean, sum, percent, greatest influence frequency, least influence
frequency). Regression analysis was employed to test this hypothesis because
variables were believed to be related in some way.
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Research Design
Description of Subjects: Sampling was done by institution type (HBCU,
non-HBCU) and classification (undergraduate, graduate). African American
college students at 15 selected HBCUs and 16 predominantly white colleges and
universities comprised the study group (Appendix B). Forty-six percent (46
percent [89]) were females and 54 percent (104) were males. The sample
population consisted of 39 freshmen, 41 sophomores, 41 juniors, 53 seniors, and 18
graduate students. Eighty-five (85) percent of the students were science majors
and 15 percent were non-science majors (Appendix D). Non-science majors were
used to validate the questionnaire used in this study. The actual study group
consisted of 163 science majors.
Instrumentation: To achieve the goal of this study, a questionnaire (What
Factors Influence African American College Students to Choose Careers in Science),
was designed by the researcher (Appendix E). Student responses to the questions
related to four selected sets of factors believed to influence science career choice.
These factors are listed below:
I. Science participation and experience
[20 subcategories]
II. Academic Preparation/Science Achievements
[15 subcategories]





The questionnaire required about 15 minutes to complete. Questions on
the form were both open and closed-ended. The agreement scale (4 = Great;
3 = Moderate; 2 = Limited; and 1 = Not at all) achieves a wide range of scores
by having the respondents report the intensity of the influence of selected factors
on a science career choice. The closed-ended items have the advantage of greater
uniformity, reliability and ease in coding.
The open-ended questions (academic preparation and science achievement)
on the questionnaire were categorized for processing. Both types of questions
were used in an attempt to minimize some of the disadvantages of each type of
question. While closed-ended items have the advantages of greater uniformity,
reliability and ease in coding, the forced choice may appear to be threatening to
some students. Open-ended questions allow for flexibility and greater clarification
of the student's response. This provided an area for unexpected responses which
can lead to information not anticipated in the research design. However, open-
ended questions are more subject to bias and more difficult to classify or quantify
for purposes of comparison.
The instrument was also issued to small group of non-science majors to
compare certain characteristics of African American students who chose not to
major in science-related careers. The agreement scale was similar for reasons for
not choosing science to the one used by the stratified population of students who
chose science as a career.
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Summary
Descriptive research methods employing a researcher-designed
questionnaire were used in this study. Demographic data were analyzed using
frequencies and percentages. Data to test the null hypotheses were analyzed using
ANOVA (Ho2 and Ho3) and Pearson r correlation
CHAPTER 4
PRESENTATION AND ANALYSIS OF FINDINGS
Introduction
The purpose of this chapter is to present the analysis of the data generated
in this study. Data were obtained from the responses of 193 African American
students; 164 were enrolled at HBCUs and 38 were enrolled at 16 predominantly
white colleges and universities. The listing of institutions and numbers of students
are found in Appendix B, Tables X and Y.
In this study, a questionnaire (What Factors Influence African American
College Students to Choose Careers in Science [Appendix E]) was used to gather data
to determine the influence of selected factors on African American college
students' choice of science as a career. The subjects identified the level of
influence for each factor by indicating with a (•) mark: 4 for great, 3 for
moderate, 2 for limited, and 1 for not at all. The major factors explored in this
study were:
(a) science participation and experience (including ability
and skills)
(b) academic preparation and science achievements




Items under academic preparation and science achievement were open-
ended. This section also presents relevant demographic findings.
The findings and analysis of data are organized by related hypotheses and
research questions. Four research questions were examined and three hypotheses
were tested in this study:
Research Question 1
Are science career choice influences for African American students
related to classification, gender or GPA?
There are no significant relationships
between science career choice influences,
(science participation and experience,
academic preparation and science
achievement, significant others, and socio-
personal experiences) and selected
demographic variables (classification,
gender or GPA) of African American
college students.
Research Question 2
Which factors influence African American students at HBCUs in
comparison to African American students at predominantly white
colleges and universities to choose careers in science?
Ho2: There are no significant differences
between factors which influence African
American students at HBCUs to choose
science as a career and factors which
influence African American students at
predominantly white universities to
choose science as a career.
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Research Question 3
What factors influence graduate African American students to choose
careers in science and engineering in relationship to factors that
influence undergraduate students to choose careers in science and
engineering?
Ho3: There are no significant differences
between factors which influence African
American graduate students and factors
which influence African American
undergraduates to choose careers in
science.
Research Question 4
Among African American college students who do choose science
careers, which factors are most highly rated from those listed below?
a. science participation and experience
b. academic preparation and science achievement
c. significant others (persons)
d. socio-personal experiences
Demographic Data
This section presents demographic data on the subjects using descriptive
statistics. Tables X and Y in Appendix B provide details on subjects by college
(HBCUs and others), graduate and undergraduate status, and gender. Of the 31
colleges and universities represented by these students, 16 were predominantly
white colleges and universities and 15 were HBCUs.
Of the total population of 193 students, 20 percent were freshmen, 21
percent sophomores, 21 percent juniors, 28 percent seniors, 91 percent
undergraduates and 9 percent graduate students (Appendix C). Eighty-five
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percent (85) of the students were science majors and 15 percent of the students
were non-science majors. Table 2 provides frequencies and percentages by type
of majors. Of the total number of science majors, 7.9 percent were freshmen; no
freshmen were in the non-science group; 5.3 percent of the sophomores and
juniors were non-science majors; and 29 percent of the sophomores had declared
science as their major. All of the graduate students (18.4 percent of the
population) were majoring in science. Eighty (80) percent of student respondents
were enrolled in HBCUs and 20 percent were enrolled at predominantly white
colleges and universities (Appendix F). The male population at predominantly
white colleges and universities was recorded as 60 percent, with 40 percent for
females. At HBCUs, males composed 42 percent of the respondents while


















Refer to Appendix H for data on type of major by class for HBCUs. Non-
science majors (Humanities and Social Science) accounted for 17.4 percent of the
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respondents. At HBCUs, 14.8 percent of the respondents were enrolled in
engineering, 35 percent were biological science majors, 18 percent were enrolled
in pre-med/health, 12 percent were physical science majors, and 3.2 percent were
computer science majors. Appendix I specifies majors by classification at
predominantly white schools.
Data Related to Research Question 1 and Hypothesis 1
Research Question 1
Are science career choice influences for African American students related
to classification, gender or GPA?
^ There are no significant relationships between
science career choice influences, (science
participation and experience, academic
preparation and science achievement, significant
others, and socio-personal experiences) and
selected demographic variables (classification,
gender or GPA) of African American college
students.
In order to determine the relationship of selected demographic variables,
science career choice influences, the Pearson r correlation and a step-wise
regression analysis were used. As can be seen in Table 3, a significant relationship
was found between classification and socio-personal factors and significant




Correlations Between Science Career Choice Factors

















































Data Related to Research Question 2 and Hypothesis 2
Research Question 2
Which factors influence African American students at HBCUs in
comparison to African American students at predominantly white colleges
and universities to choose careers in science?
Ho2: There are no significant differences between
factors which influence African American
students at HBCUs to choose science as a career
and factors which influence African American
students at predominantly white universities to
choose science as a career.
Table 4 displays the frequency and percentages of students at HBCUs and




Frequency and Percentages of Students at HBCUs
and Non-HBCUs
Type of Institution Number Percent
HBCUs 155 80
Other Institutions 38 20
n= 193
Table 5 provides statistics on science majors by gender at HBCUs and
other institutions. A larger percentage of students major in science at HBCUs
than at predominantly white colleges. More African American students at each
level of classification at HBCUs majored in science than African American
students at white institutions. Data in Table 10 show that 79 percent of the
respondents at HBCUs were science majors as compared to 20 percent of African
American students at non-HBCUs.
The ANOVA shows no "F" ratios that were significant at the established


































Analysis of Variance and "F" Ratio of Significance of Career Influence










































163 cases were processed; n = 163
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No significant differences were found among the factors which influence
African American students at HBCUs and African American students at
predominantly white colleges to choose science as a career. The null hypothesis
was rejected, and it was concluded that factors which influence African American
students at HBCUs do not differ from factors which influence African American
students' at predominantly white institutions.
Data Related to Research Question 3 and Hypothesis 3
Research Question 3
What factors influence graduate African American students to choose
careers in science and engineering in relationship to factors that influence
undergraduate students to choose careers in science and engineering?
Ho3: There are no significant differences between
factors which influence African American
graduate students and factors which influence
African American undergraduates to choose
careers in science.
The findings in Table 7 show no significant difference in factors influencing
graduates and undergraduates. The lack of statistical significance requires
maintenance of the null hypothesis for all factors analyzed. The findings also
enable a response to the research question that no factors could be identified as
having greater influence for graduates or undergraduates. No "F" ratio was
statistically significant at the .05 level of significance.
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TABLE 7
Analysis of Variance and "F" Ratio for Significance of Variance
by Student Classification (Freshmen and Graduates)
Independent Variables








































163 cases were processed
Data Related to Research Question 4
Research Question 4
Among African American college students who do choose science
careers, which factors are most highly rated from those listed below?
a. science participation and experience
b. academic preparation and science achievement
c. significant others (persons)
d. socio-personal experiences
Descriptive statistics (mean, sum, greatest influence frequency, least
influence frequency and percentage) were calculated for data on the four factors
and sub-factors. Factors of greatest influence were those having a mean score of
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3.5 or higher; low influence factors had mean ratings of 1.5 or lower. These
findings are summarized in Table 8.
In the area of science participation (including ability and skills), (1) school
science and math skills and (2) ability in science and math were rated by African
American students as having high influence on their career choice. Sub-factors
ratings having low influence in this area were (1) experience of being a tutor or
(2) reading professional science journals and other science publications. The
analysis of responses for academic preparation and achievement revealed that
African American college students majoring in science-related majors perceived
the quality of instruction in science in both high school and college as having
moderate influence, and special programs (including in-service programs) as
having limited influence.
The subjects responded to significant persons by rating other students, high
school math and science teachers, and parents as great influences. No sub-factors
in this area had a mean score that rendered it as having no influence. The sub-
factor, scientists at work, was rated as having moderate influence.
Science interest, science attitudes, science motivation and the value placed
on being successful and creative were sub-factors of the socio-personal category,
receiving high ratings for influencing African American students to major in
science fields. Sub-factors identified as having low influence ratings included
responses to media, monetary rewards, and science recruitment programs.
TABLE 8















































































































































Socio-personal responses had the greatest frequencies (4) and the highest
mean scores (mean range 3.59 - 3.49) in comparison to science participation and
experience (mean range 3.48 - 3.53), academic preparation and achievement
(mean range 3.13 - 3.04) and persons (mean range 3.32 - 3.19), respectively, for
the sub-categories showing high influence on African American college students'
choice of science as a college major. Table 9 lists mean scores for each major
variable. The two areas of significant persons and socio-personal factors had
mean scores that placed these factors in the moderate influence category overall.
TABLE 9
Mean Scores of Major Factors that Influence African American










Math and science ability and skills; quality of science instruction; class
environment; involvement of other students and parents; science interests,
attitudes, motivation and value placed on being successful and creative are highly
rated influence factors on African American students' choice of science as a
career.
Factors having low influence on students' choice of science as a career
include reading professional science literature and other publications, special
programs, the media and science recruitment of activities.
CHAPTER 5
SUMMARY, CONCLUSIONS, IMPLICATIONS, DISCUSSION
AND RECOMMENDATIONS
Introduction
This chapter presents a summary of the study and its findings, conclusions,
discussion and implications and recommendations. The purpose of the study was
to identify and explore factors which influence African American college students'
choice of science as a career. The descriptive research method employing
descriptive and inferential statistics was used.
The subjects were 164 African American students representing a range of
science majors, classifications and ages. Eighty-five (85) were female and 104
were male. The majority (80 percent) attended HBCUs; the others (20 percent)
attended majority institutions. The four major areas of influence on science
career choice for this study included:
1. science participation and experience
2. academic preparation and science achievement
3. significant persons
4. socio-personal factors




Are science career choice influences for African American students related
to classification, gender or GPA?
j: There are no significant relationships between
science career choice influences, (science
participation and experience, academic
preparation and science achievement, significant
others, and socio-personal experiences) and
selected demographic variables (classification,
gender or GPA) of African American college
students.
Data from Analysis of the Pearson r correlation and a step-wise regression
analysis showed a relationship between (1) choice of classification and socio-
personal factors, (2) significant persons and GPA, (3) socio-personal factors and
academic preparation, and (4) academic preparation and significant persons.
The expectations of other students, parents and teachers of science and
engineering do influence successful black students (Steward, Jackson and Jackson
1990). These researchers have generally concluded that meaningful relationships
and valuable interaction with significant persons were primary reasons for success
in college for African American students.
Research Question 2
Which factors influence African American students at HBCUs in
comparison to African American students at predominantly white colleges
and universities to choose careers in science?
Ho2: There are no significant differences between
factors which influence African American
students at HBCUs to choose science as a career
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and factors which influence African American
students at predominantly white universities to
choose science as a career.
No significant differences were found among the factors which influence
African American students at HBCUs and African American students at
predominantly white colleges to choose science as a career. The null hypothesis
was not rejected, and it was concluded that factors which influence African
American students at HBCUs do not differ from factors which influence African
American students' at predominantly white institutions.
Research Question 3
What factors influence graduate African American students to choose
careers in science and engineering in relationship to factors that influence
undergraduate students to choose careers in science and engineering?
Ho3: There are no significant differences between
factors which influence African American
graduate students and factors which influence
African American undergraduates to choose
careers in science.
This section presents data on the factors that influence African American
graduates and undergraduates to pursue careers in science. Using ANOVA, "F"
ratios were computed for the following:





Analysis of findings revealed that the value of the "F" ratio was not
significant and leads to rejection of the null hypothesis and conclude that there are
no significant differences among the factors that influence undergraduate and
graduate African American students to choose science as a career.
Research Question 4
Among African American college students who do choose science careers,
which factors are most highly rated from those listed below?
a. science participation and experience
b. academic preparation and science achievement
c. significant others (persons)
d. socio-personal experiences
Descriptive statistics (means, frequency, total scores and percentages) were
calculated for each sub-factor under each of the four major factors: science
participation and experience, academic preparation, significant persons and socio-
personal experiences.
Under each major factor category, those sub-factors having mean scores of
3.5 or higher were identified as reflecting high influence. Sub-factors with mean
scores below 2.0 were identified as low influence factors.
In the area of science participation and experiences (including skills and
attitudes), sub-factors of science and math skills and ability had mean scores which
placed these factors in the high influence category. Serving as a science tutor or
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reading professional science journals or other science publications were rated as
low influence factors.
In the area of academic preparation, the quality of instruction in science in
both high school and college, class environment in high school and college and
career information in college were sub-factors having mean scores which placed
them in the high influence category. Mean scores for special programs, including
in-service and interdisciplinary programs, placed these sub-factors in the low
influence category.
The analysis of responses to persons as influences resulted in mean scores
indicating high influence of other students, high school math and science teachers,
and parents. No sub-factor had a mean score that rendered it as having no
influence; however, the sub-factor of scientists at work was rated as having only
moderate influence.
Socio-personal factors having means indicating high influence ratings
included science interest, science attitudes, science motivation, and the value
placed on being successful and creative. Sub-factors identified as having means
indicating low influence included responses to media, monetary rewards and
science recruitment programs.
Factors having low influence on students' choice of science as a career
include reading professional science literature and other publications, special
programs, the media and science recruitment of activities.
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Discussion and Implications
Students' perceptions of the quality of the influence of science instruction
in both high school and college and of the class environment for teaching science
suggest that for these students science courses were positive experiences which
enabled students to develop knowledge, skills and appreciation of science as a
discipline and as a career choice. It appears that these high school courses
provided students with what Smith (1987) calls a solid academic program which
prepared them for scientific majors in college.
Students' perceptions of themselves as having math and science ability and
skills and of the strong influence of their abilities and skills on their choice of
science as a career support Alec's (1993) findings that a strong relationship existed
between high academic self image and the pursuit of science-related careers. The
students in this study likely have high science academic self images. These
findings compare with Gerardi's study (1992).
Conclusions from this study regarding the influence of parents' involvement
on subjects' choice of science as a career corroborate conclusions drawn from
Brown's study (1993) which reported parent expectations are among the most
influential variables on SEME students' career expectations in grade 12. The high
influence of parents in this study suggests that parents take interest in and
promote their children's involvement in science, have high expectations for their
children and provide encouragement, resources and opportunities which enhance
their children's motivation to choose science as a career (Ford 1993).
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Findings and conclusions imply further that affective factors significantly
impact African American students' choice of science as a career. Science interest,
motivation and attitudes are evidently very positive and strong and reflect
students' overall propensity for science. These findings and conclusions compare
favorably with those of Brown (1993) which identified the highly influential role of
parent expectations in the science career plans of young people.
The findings and conclusions generate several implications regarding type
of institution and influencing factors. When African American students enter
college, regardless of type, they have been influenced by similar factors relative to
academic participation and experiences, academic preparation, significant others
and socio-personal factors. Faculty advisors (significant persons) proved to be
beneficial to black students enrolled in graduate school, and to the retention of
students enrolled in science and engineering at predominantly white colleges
(Giles-Gee 1989).
Factors not examined in this study have likely influenced student choice of
a particular type of institution. Among those, according to the literature, are
financial assistance (Chubin 1989) and the institutional setting. Many African
American students who participated in this study entered college to pursue careers
in science with their choices influenced by high science self-esteem, high levels of
science preparation, strong motivation, a high level of interest in and positive
attitudes toward science - regardless of the type of institution chosen.
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When there are more African American freshmen entering non-HBCUs as
science majors (Fullilove 1987), HBCUs graduate a greater percentage of African
Americans in the sciences. The higher percentage of graduates from HBCUs may
reflect that HBCUs provide environments that continue the nurturing students
received in high school. It further suggests major influencing factors (classroom
environment, nature/quality of instruction, affective factors of attitude, motivation
and interest) are still in operation. Aptitude, sex and place of residence relate
significantly to persistence through four years at predominantly white universities
(Galicki 1989). Hood's study (1989) compares with this study. Hood's findings
suggest that GPA carries more weight for retention of African American men at
predominantly white universities. Non-cognitive and the traditional per-college
variables (ACT scores, high school rank and enrollment status) do not influence
retention of African American students on predominantly white college campuses.
The involvement with teachers and other students at HBCUs may have
extended the influence of significant others (Johnson and Jackson 1987). High
school and college science teachers promote student involvement and participation
in science activities and are, therefore, very influential and significant persons in
the life of a student (Pearson 1990).
When influence patterns, noted in the findings related to null hypothesis
one are revisited, it may be said that socio-personal factors (science attitudes,
interests, personal motivations and values) support African American students
throughout their matriculation as undergraduates and into their years of advanced
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study. In like manner, the influence of parents, teachers and other students
remain relevant factors in students' choice through their years of preparation in
pursuit of science as a career.
Recommendations
The recommendations for this section of the study looked at specific factors
which appear to have the greatest influence on African American students' science
career choices and emerged from the conclusions and implications. Recommenda
tions are presented below:
1. Teachers and counselors should orientate and educate
African American parents to promote higher levels of
parental involvement in students' career explorations and
encouragement in science careers.
2. Because of the suggested influence of the science
classroom environment on African American students'
choice of science as a career, factors which promote
conducive environments should be identified, documented
and infused into the science teaching environment.
3. Numerous studies document several factors that influence
science career choices among African Americans.
Institutions that show a peak in the production of African
American college students majoring in science and that
promote a high level of achievement among these students
should become prototypes for other institutions.
4. Graduate programs with African American students might
provide experiences which encompass both cognitive and
affective needs of students and build upon relevant and
strong influences such as parents, teachers and other
students.
5. Science teachers are significant to students pursuing
science careers. Staff development is recommended for
math and science teachers to enhance their position and
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knowledge to influence and guide more African American
students into scientific careers.
6. A study is recommended to compare and determine the
factors that influence pre-college students to plan to major
in science related professions.
7. Factors that influence college students to pursue careers in
science should be categorized as strategies and experiences
to see if the presence of the factors affect African
Americans.
8. Non-HBCUs could put into place some culturally specific
experiences based on African American needs which might
increase non-HBCU programs and increase the percentage






MAJOR FEDERAL SCIENCE AND ENGINEERING
EDUCATION PROGRAMS FOR HISTORICALLY BLACK COLLEGES AND
UNIVERSITIES (HBCUs) AND MINORITY STUDENTS
This list includes all higher education, both undergraduate and graduate. Major
agencies are in boldface.
Key to type of program
U - Undergraduate students
G - Graduate students
F - Faculty
I - Institutional
Major Programs Targeting Minority Institutions
National Institutes of Health (NIH)
* Minority Biomedical Research Support I
* Research Centers in Minority Institutions I
DOD
* HBC Council
* Navy DANTES (Defense Activity for Non-Traditional
Education Support) I
National Science Foundation (NSF)
* Research improvement in Minority Institutions I
* Minority Research Centers of Excellence I
U.S. Department of Agriculture
* 1890 Institutions
U.S. Department of Education (ED)
* Minority Institutions Science Improvement Program I
* Howard University I
* Strengthening Developing Institutions I
(Title III of the Higher Education Amendments of 1965)
(not targeted to science/engineering, but a major
program)
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U.S. Department of Energy (DOE)
* Minority Institutions Research Travel Program F
* Nuclear Energy Training Program U,G,F
* Laboratory-HBCU joint programs (student internships,
joint research, faculty exchange, facility access)
* Minority Institutions Assistance Program
includes minority student fellowships
National Institute of Standards and Technology (NIST)
(formerly the National Bureau of Standards)
* Graduate Engineering for Minorities
Major Federal Programs Targeting Minority Students or
Faculty at All Institutions
Minority institutions also win agency support through other competitions. All
Federal agencies, particularly DoD, vigorously recruit and hire at HBCUs, both on
their own initiative and as part of the Federal Equal Opportunity Recruitment
Program. Many regular Federal university, research, and fellowship programs
make special efforts and achieve high minority participation, without formal set-
asides or targets for minority institutions, students or faculty.
Health and Human Services/NIH
* NIH Minority Access to Research Careers U,G,F
* National Institute of Mental Health Minority Fellowships G
DoD
* Office of Naval Research Minority Research Grants G
NSF
* Research Careers for Minority Scholars U
* Engineering Supplements U
* Minority Graduate Fellowships G
* Minority Research Initiation F
* ACCESS - Career Access Opportunities for Women,
Minorities and the Disabled
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National Aeronautics and Space Administration (NASA)
* Graduate Student Researcher Program, minority focus G
* Graduate Professional Opportunities Program G
(Javits Fellowships)
Agency Consortium
* National Physical Sciences Consortium for Graduate G
Degrees for Women and Minorities (NPSC) (DOE, NIST, NASA)




STUDENTS ANSWERING QUESTIONS FROM
HISTORICALLY BLACK COLLEGES AND UNIVERSITIES (HBCUs)
UNDERGRADUATES AND GRADUATES
Undergraduates = U
College/University Graduates = G Males Females Total
1. Alabama A & M University
2. Albany State College
3. Central State University
4. Claflin College
5. Clark Atlanta University
Clark Atlanta University





10. Morris Brown College
11. Spelman College
12. Southern University
13. Tennessee State University
14. Tuskegee University
Tuskegee University
15. Xavier University U 0 2 2






































































STUDENTS ANSWERING QUESTIONS FROM







































University of Alabama - Birmingham U
University of Illinois
University of Maryland
University of North Carolina
University of Southern Colorado
University of Wisconsin
U. S. Air Force Academy































































































































































































Number Mailed = 300
Number Returned = 194
% Returned = 64.5%
Respondents by Gender and Classification:
Males: Number =104; % = 54






What Factors Influence African American College Students
To Choose Careers in Science?
Please read and critique.
/. Science Participation and Experience
A. 1. high school science and math skills
2. ability in science and math
3. high school GPA
4. college GPA
5. high school enrollment in advanced
6. math and science courses
7. high school academic program
8. science fair participation
9. college research projects
10. summer jobs
11. science conferences/seminars/conventions
12. high school science clubs/organizations
13. sciencer honor societies
14. science fair judging
IS. science tutor
16. science publications
16. reading professional scientific journals
17. visiting science exhibits and museums
18. visiting science labs
19. watching science programs on TV
20. Other Activities
II. Academic Preparation
A. 1. Curriculum Design
Traditional Design











































C. 1. parent involvement
2. student involvement
3. scientists at work






















7. ability in science and math
8. challenge of science
9. monetary rewards
10. value of being a community leader





































































































































































































































College by Type of Major
COLLEGE




































































































































































































































































































































































































































































































































CODES FOR COLLEGE MAJORS
Science Majors
A. Engineering 01
B. Biological Sciences 02
C. Pre-Medicine/Health 03
D. Physical Science 04
E. Computer Science 05
F. Scientific Research 07
G. Mathematics 08
Non-Science Majors °9















7. University Baccalaureate Program
8. Math and Science Academy
9. Allied Health Career Opportunity Program
10. Navy Upward Bound
11. Students for Medicine and Dentistry Program
12. U.S.D.A. Apprenticeship Program
13. NIH Programs
14. Howard Hughes Summer Research
15. Minority Health Careers Program
16. College Preparatory Advanced Honor Programs
17. Spelman Summer Science Program
18. Roland Scholars
19. Polytech High Schools
20. Computer Workshops
List of Special Programs Respondents Participated in During College
1. CDC Associate
2. MARC
3. CAU Physics Research
4. G.E. Minorities in Engineering
5. CWRU Minority Research Program
6. NASA - Lewis Summer Biology Program
7. Bridge to Medicine Program
8. Dental Internship
Non-science students did not report a significant variety of extra science activities
or programs
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